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1.1 

WishBone 64 ju, W#R±Sfgi^ = 

Linux 


1.2 #ffi 

► 

4 64 SysAD ^ n Irit 

« 66MHz 

4 2E 6<]gjuB4j^ 

► PCI 

« PCI2.2 IK«?a 

«32{u/33MHz 
4 PCI 8 

► Local 10 n 

« 8 '[ 4/16 -( 1115 /®. 

« ^J#19 j4±i!iijl:.^>^ (BjrJlSiJ 26 j4) 

♦ 1M ROM 

4 ojrjl 60M m ROM #fi|^|'H] 

« 4 ^ 10 >t» 2 ^ ROM 

► GPIO tlJife 

4 7 'f gpin WP 

4 gpin 

4 ^hSc 9 4" gpio WP 
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► FPGA 

4 lotgit 


6 


PDF created with pdfFactory trial version www.pdffactorv.com 





Teh (0512) 5230-8654 Fax: 5230-8688 


http://www.lemote.com 



2.1 

2E (IP SysAD Local lOl^Ptl 

±4i. 4^ltf©fl5iJ^II±4i. PCI Master fP PCI target li#i. 

WishBone1^i]'KS3^o $PTS 2.1 



s 2.1 immmm 
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S2.2 

(1) > W CPU 04)7; 

(2) . M%hk Local ROM 

(3) . 7l|Ttae$lJ; 

(4) . M I/O P; 

(5) . ^JlPCIItP; 

(6) . ^JISysADltP; 
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2.3 


ROM #^Wiikill:4>S2jALT^: 

^2.3 itfeilh^l'Bj^^Se 



7:4VB 


?4bk 


0x0000_0000 

256M 

Memory 

F4#^fB| 


OxOFFF FFFF 


0x1000 0000 

64M 

PCLLoO 

PCI 


0x13FF_FFFF 


0x1400 0000 

64M 

PCLLol 


0x17FF_FFFF 


0x1800 0000 

64M 

PCLLo2 


Ox1BFF FFFF 


0x1C00 0000 

60M 

ROM 

ROM ^I'b] 


0x1FBF FFFF 


0x1 FC0 0000 

1M 

Boot 



0x1 FCF FFFF 


0x1 FD0 0000 

1M 

PCIJO 

PCI 10 ^I'b] 


0x1FDF_FFFF 


0x1 FE0 0000 

256 

2E-NB 

im PCI ms^i'B] 


0x1 FE0 00FF 


0x1FE0 0100 

256 

2E-NB 



0x1FE0_01FF 


0x1 FE8 0000 

512K 

PCI 

PCI i^^sefi^i'B] 


0x1FEF FFFF 


0x1 FF0 0000 

1M 

Local 10 

10 i^#2g|'B| 


0x1FFF FFFF 


0x2000 0000 

1.5G 

PCIJ .5G 

PCI ^I'b] 


0x7FFF FFFF 


0x8000 0000 

2G 

PCL2G 

PCI ^I'b] 


OxFFFF_FFFF 


^ S li ^ 64 M : 

(1) : MIPS 0xBFC0_0000, 2E MIPS 

tl, ll'f l^^lp ^iiililh[^Sill^ 0xBFC0_0000» 

(2) : El!^4fc45 2E^j4c7 DDR©W, 0fl^i7l'i4{£ 256M rt#^|'B]6404fl^- 
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2.4 





46^? 2E DDR ew, 

PCII^P, Local 10 I^P, 

2 . 4.1 

SysAD MIPS 64 

itL, 32 itL (6TrMM36{4)o ^gloW 

SysAD 66MHzo IC-g, Wi[ffi#n±S6TiiSlJ 4224Mb/so 

4SysAD FIFO transaction) 

S7;o 

iirft^Fiy^^SiJ Eb4b#Frt iiTg!®^StI±4i* 


2.4.2 PCI^P 

PCI 32 ys, m^ki 33mhz, pcn.i 4b 

^J7 8 4-PCl7i^#Wif^o >t^h PCI 10 ^fs]- #fil 

2.4.3 Local lO ^ P 

2E 4b#F^hg7 local MO^M, Intel 4rM4^>ti^4t 

nRomCS 4P nIOCS , 1^.5: 8bit it®, 19bit ±t!iiit,^,t|; 4Mbo 

7^4f,^,^tiPefiJMSlE4byff^^ WishBone ±^Eti47*,g, 

l|±7 CPU ® Psi7 Wishbone 7Mi77 = 

2.4.3 GPIO 

GPIO, ffifflSJAfidbP (general ■ purpose I/O port)o GPiO 

AfiliT^fidBo 4byff^hg7 7 7'GPINW»9 AGPIO WiPo GPIN )t47®fflSuAo 
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3.1 



SysReq 

SysGnt-*^ 

SysReK 

SysRdRdy-*^ 

SysWrRdy-*^ 

SysCmd[ll:OK 

SysAD[63:0]^ 

SysVal< 

SysState[2:0]- 

SysStateVal 

SysResp[2:0]< 

SysRespVaH 

nCint[5:0]'*^ 
nCnmi-* 
nCPUReset < 
nColdReset * 
VCCOK< 


nlOCS^ 
nRomCS ■*- 
nlOWR^ 
nlORD-^ 
nADlock-*^ 

iod[7:0]< 

ioa[18:0]'*^ 

iodir-* 
ioden < 


TCK 

TMS 

TDI 

TDO< 




Local 

10 


im 




IR 


PCI 

?^P 




pci 

^pci 


^pci. 

^pci 

^pci. 


^pci. 

^pci. 


^pci. 

^pci 


^pci. 


pci. 

^pci. 


clk 

rst 

.ad[31:0] 

cbe[3:0] 

par 


frame 

.devsel 

irdy 

trdy 

stop 


req[4:0] 

gnt[4:0] 


^pci_perr 

^pci_serr 

^pci_inta 


gclk 
rst elk 


nReset 


isa intr 


isa_nmi 
isa_smi 
isa rstdrv 


gpin[6:0] 

^gpio[3:0] 


^dev_rst[7:0] 

^wr_btn 


^TP 

gclk_bak 

pciclk_bak 


S3.1 
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$pS3.i0f4^, 

2E sysad pci mn , im pci pci 

master, PCI targeto Local 10 GPIN 

GPiolt^, 0414, %itL, itb4hj74r4h1fFe4JTAGiJIMP= 

JaLT^7ti 3.2 

3.2 It-i-lffi)* 

3.2.1 l!haiSttP'ft-§' 


3.2.1 jtasgpfi<i 



fig 




SysAD 

[63:0] 

D21,D19,E20,G17,F2 

1, G21,J19,H17,H16,J 
17,J18,H18,R12,J15, 
R15,R16,P9,V14,U14, 
T16,AA15,T15,U15,A 
A14,R14,W15,W14,A 
A13,AB13,T12,V11,W 
11,AB20,Y17,AA18,A 
A19,AB17,AA17,AA20 
,AB19,V15,AB18,W16 
,AA16,AB16,Y14,AB1 
5,R13,AB14,U13,AB1 

2, AA12,Y9,U10,R11A 
B10,AA10,V9,W9,AB8 

,AA8,AA7,W8,AA6 

inout 

2.5 V 

747i^®f7, 

jrSc, 

^ 8 

SysCmd 

[11:0] 

C20,C19,D22,C21,D2 

0,F22,E21,F20,M19,M 

18,G18,G22 

inout 

2.5 V 

mm.. 

SysReq 

R9 

input 

2.5 V 

04, 

SysGnt 

V8 

output 

2.5 V 

4btf)?4M:^W^S4i3Z 

cpuwin,^M 

SysRel 

AB11 

inouy 

2.5 V 

a 4i" g ^ p5c 
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PJ^tSysRel 

SysRdRdy 

Y5 

output 

2.5 V 

K'J 

SysWrRdy 

AA5 

output 

2.5 V 

K'J 

SysResp 

[2:0] 

U8,U9,T8 

output 

2.5 V 


SysRespVal 

R10 

output 

2.5 V 


SysState 

[2:0] 

Y6,P8,AA0 

input 

2.5 V 


SysStateVal 

AA4 

input 

2.5 V 


SysVal 

C22 

inout 

2.5 V 

pja 

nCint 

[5:0] 

R19,R18,R17, 

P18,P17,P15 

output 

2.5 V 


nCnmi 

N22 

output 

2.5 V 


VCCOK 

N15 

output 

2.5 V 

4^ 100ms 90% 

WlTititJEH4, i^ft^ 

nColdReset 

T7 

output 

2.5 V 


nCPUReset 

W7 

output 

2.5 V 
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3.2.2 PCI^P#-^ 


3.2.2 PCIItPfs^ 



fvg 




PCLCLK 

L22 

input 

LVTTL 

PCI0t#|>o 33MHz 

PCLRST 

C13 

inout 

LVTTL 

PCI PCI 

master 

PCI 

target H^Uiy^ioAo 

PCLAD 
[31:0] 

V2,T1,P2,W1, 

T2,W2,Y1,U2, 

N3,H1,N2,Y2, 

R2,U1,R1,V1, 

G6,D1,E2,E1, 

W5,R7,T5,T3, 

U4,P5,R5,R6, 

N4,P6N6,E4 

inout 

3.3-V PCI 

pci 

aifeiih; 

PCI master 04. 
4P^ic®04, pcLad 

PCI target 04. 

ffi04A?iA. i^i(ffi04Afi 

L±4 o 

PCLCBE 

[3:0] 

P1,H2,G5,T6 

inout 

3.3-V PCI 

PCI 

mm 

ft 

PCLPAR 

W3 

inout 

3.3-V PCI 

PCI 

PCLFRAME 

Y4 

inout 

3.3-V PCI 

PCI 

14 fa]. A 

nis, 

44 o 2.7K m± 

PCI_Devsel 

E3 

inout 

3.3-V PCI 

PCI 

4:^04. 

A A to it I'n] 64 o jifi'ffi'/i 

]t-A2.7K64±feitPfio 

PCIJRDY 

FI 

inout 

3.3-V PCI 

PCI 

ft A 4f 5^ ^ 04 A 4s A it ft 

64 tA-Ait® 44» 

Ml 44 it ft®-A 

44^ A aft 

A2.7K64±feAPlo 

PCLTRDY 

F2 

inout 

3.3-V PCI 

PCI it 

aft4f 

5ttAAM®ft?lo64)t^o A 
® M 44 it f t ® 4r A A A i^ 
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m±o 2.7K m 

PCLSTOP 

Y3 

inout 

3.3-V PCI 

PCI im 

^ ih |y W Si ® # io o 

2.7K 

ffio 

PCLREQ 

[4:0] 

A6,A5,A4, A3 

input 

LVTTL 

PCI 

■^o 

PCLGNT 

[4:0] 

A10,A9,A8,A7 

output 

LVTTL 

PCI 

it, GNT 

ft^o 

PCIJNTA 

G11 

inout 

LVTTL 

PCI t»T 

PCLPERR 

D2 

inout 

3.3-V PCI 

PCI 

ifio 2.7K m± 

PCLSERR 

W4 

output 

3.3-V PCI 

PCI 

3^g-i"2.7K W±feitPfio 

pciclk_bak 

L21 

input 

LVTTL 

PCI 
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3.2.3 Local lO^P#-^ 


3.2.3 Local 



fig 




nROM_CS 

B19 

output 

LVTTL 

ROM 

^ Flash 

nlO_CS 

B18 

output 

LVTTL 

lO lO 

fiPUART^o 

nIOWR 

B17 

output 

LVTTL 


nIORD 

B16 

output 

LVTTL 


nADLock 

B15 

output 

LVTTL 


ioa[18:0] 

H14,H13,H12,G 

16,G15,G12,F15 

,F14,F13,F12,E1 

5,E14,D16,D15, 

D14,C18,C17,C 

14,B20 

output 

LVTTL 


iod[7:0] 

A20,A19,A18,A1 

7,A16,A15,A14, 

A13 

inout 

LVTTL 


ioden 

B13 

output 

LVTTL 


iodir 

B14 

output 

LVTTL 

o g!fl5iJf'hBl37X[pl 
^ li o 
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3.2.4 


ffiMfllAfllLlj'fi 


B-^o 














3.2.4 



fig 




dev_rst 

[7:0] 

B11,B9,B8,B7,B 

6,B4,F11,B10 

output 

LVTTL 


gcik 

M21 

input 

LVTTL 


gclkbak 

M22 

input 

LVTTL 

^;iS1:||04^+ 

gpin[6:0] 

E9,E8,J1,J2,J4, 

L1,E7 

input 

LVTTL 

'4'lfffliAfs'^ 

gpio[3:0] 

C16,H10,H9,H8 

bidir 

LVTTL 

?li A/?l) tij fs . 

rst clk 

J14 

output 

LVTTL 

®fi04^t. 

TP 

H11 

output 

LVTTL 


n Reset 

B3 

input 

LVTTL 

{lSEli4^4fS^ 


3.2.5 

-is«#fSfs*i»t»tfl-§. i»Ttegii6ti4>»tfl<j?iA4>»tea«jtaiS't. «e- 

+ isa_nmi^ isa_smi^ isajntr 

a;t: mmm, via m vt82C686b E:>t, 

mjfmmmmmm-mmwMim 


3.2.5 



fig 




isajntr 

D7 

input 

LVTTL 

itfff+ltffljA 

isa nmi 

D8 

input 

LVTTL 

i^ffF A nfiP 't'Itrio A 

isa rstdrv 

A11 

input 

LVTTL 

It^F^fiiE^ioA 

isa_smi 

D9 

input 

LVTTL 

^^^gS'4'IfffliA 
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3.2.6 


3.2.6 






VCCA PLL1 

U7 

power 

1.2 V 

VCCA PLL2 

F16 

power 

Mif 1.2V 

VCCA PLL3 

E6 

power 

1.2 V 

VCCA PLL4 

U16 

power 

Mif 1.2V 

VCCD PLL1 

U6 

power 

Mifl 1.2V 

VCCD PLL2 

F17 

power 

1.2V 

VCCD PLL3 

E5 

power 

miF3*iJ|, 1.2V 

VCCD PLL4 

U17 

power 

miF4*M- 1.2 V 

VCCINT 

J10,J11,J12,J13,K9,K14 

,L9,L14,M9,M14,N9,N14 

,P10,P11,P12,P13 

power 

1.2V 

VCCI01 

AA1,M3,P7,T4 

power 

3.3V. 

VCCI02 

B1,J7,L3 

power 

3.3V. 

VCCI03 

A2,C6,C11,E10,G9 

power 

4bffFlO!feJE, 3.3V. 

VCCI04 

A21,C12,D17,E13,G14 

power 

3.3V. 

VCCI05 

B22,G19,J16,L20 

power 

2.5V 

VCCI06 

AA22,M20,P16,T19 

power 

2.5V 

VCCI07 

AB21,T14,V13,W17,Y12 

power 

2.5V 

VCCI08 

AB2,T9,V10,W6,Y11 

power 

2.5V 

GND PLL1 

U5,V5 

gnd 


GND PLL2 

E17,F18 

gnd 

2 

GND PLL3 

F5,F6 

gnd 

till 414 3 

GND PLL4 

T17,V18 

gnd 

till 40if 4 

GNDA PLL1 

V7 

gnd 

4]ii40if 1 

GNDA PLL2 

E16 

gnd 

l!)l40i4' 2 

GNDA PLL3 

F7 

gnd 

4]ii40iF 3 mmm^ 

GNDA PLL4 

V16 

gnd 

l!)i40i4' 4 

GND 

A1 ,A22,AA2,AA21 ,AB1, 
AB22,B2,B21,C5,C8,C1 

5, D10,D13,D18,F19,G4, 
G10,G13,H20,K3,K7,K1 
0,K11,K12,K13,K16,K19 
,L10,L11,L12,L13,M4,M 
10,M11,M12,M13,N7,N1 
0,N11,N12,N13,N16,N1 
9,R3,T10,T13,T20,V3,V 

6, V17,W10,W13,W19,Y 

8,Y15 

gnd 

iik 
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3.2.7 

Nc r-mm-, m'mmm \o 

»p, ijmMmM, Mm. Rmit 


3.2.7 iSWjJfflWtiP 



fvg 


NC 

G1 ,G2,H21 ,H22,J3,J5,J6,J8,J9,K8,K15, 

K17,K18,L7,L15,L16,L17,M7,M8,M15,M16 
N5,N8,P4,P14,P19,P20,P21,P22,R4,W18 


GND* 

AA3,AA1 1 ,AB3,AB4,AB5,AB6,AB7,AB9,B5, 
C1 ,C2,C7,C9,C10,D3,D4,D5,D6,D11 ,E11 ,E1 
8,E19,E22,F3,F4,F8,F9,F10,G3,G7,G8,G20, 
H3,H4,H5,H6,H7,H15,H19,J20,J21 ,J22,K20, 
K21 ,K22,L8,L18,L19,M5,M6,N1 ,N21 ,P3,R8, 
R20,R21 ,R22,T11 ,T18,T21 ,T22,U3,U18,U19 
,U20,U21 ,U22,V4,V19,V20,V21 ,V22,W21 ,W 
22,Y7, Y10,Y13,Y16,Y18,Y19,Y20,Y21 ,Y22 

lo mmm 

GND+ 

A12,B12,D12,E12,L2,M1,M2,U11,U12,V12, 

W12 
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4.1 SysAD 

SysAD 2E 64bit, 

66MHz if] SysAD 

4.1.1 2E 


4fc#f-!»*S 2E ttaa4:fsi6ti«<Jitg4nT*W*: 

^ 4.1.1 4£E' 2E 


2ESP^-^ 


SysAD[63:0] (I/O) 

SysAD[63:0] (I/O) 

SysADC[7:0] (I/O) 

XXX 

SysCmd[11:0] (I/O) 

SysCmd[11:0] (I/O) 

SysCmdPar (I/O) 

XXX 

SysReq# (1) 

SysReq(O) 

SysGnt# (1) 

SysGnt (0) 

WrRdy# (1) 

SysWrRdy (0) 

RdRdy# (1) 

SysRdRdy (0) 

SysValid# (I/O) 

SysVal (I/O) 

Release# (I/O) 

SysRel (I/O) 

SysResp[2:0] (1) 

SysResp[2:0] (0) 

SysRespVal# (1) 

SysRespVal (0) 

SysState[2:0] (0) 

SysState[2:0] (1) 

SysRespVal# (0) 

SysRespVal (1) 

SysStatePar (0) 

XXX 

SysRst# (1) 

nCPUReset (0) 

ColdRst# (1) 

nColdReset (0) 

VCCOK (1) 

VCCOK (0) 

NMI#(I) 

nCnmi (0) 

INT[5:0]# (1) 

nCint[5:0] (0) 
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4.1.2 Syscmd 

4feE'2E 7Split transaction 

mmmi mmmn. 

^UMW?bA'W?, 

Mo 

^4^^^6t)t74^7^lU17Syscmd,t^^^7^4^o Syscmd'fg-^ii7# 


E4.1.2 


Syscmdig-^^XIiS^ 


jwi 

la mm 


Syscmd[11:0]7#f7Pt)®3C 

11 

O 

CD 

00 

7 

6 

5 

4 3 

2 1 0 

ffeJli: 

mm 

Ifeii 

0 

Request number 

0 

X 

0 

X 

Data size 


0 

Request number 

0 

X 

1 

X 

Data size 

iPi'P 

0 

Request number 

1 

X 

0 

X 

Data size 


0 

Request_number 

1 

X 

1 

X 

Data_size 

j^ia 


1 

Request number 

X 

X 

X 

Datajype 

X 

ipi'p 

1 

Request number 

X 

X 

X 

Datajype 

X 

it® 

P|Slt^ 

1 

Request_number 

X 

0/ 

1 

X 

Datajype 

X 

±4ia 

j^ia 


0 

Request number 

0 

X 

0 

X 

Data size 


0 

Request number 

0 

X 

1 

X 

Data size 

±4t^ 

0 

Request number 

1 

X 

0 

X 

Data size 


0 

Request number 

1 

X 

1 

X 

Data size 

it® 

mm 

mxn 

1 

Request number 

X 

X 

X 

Datajype 

X 

ik'P 

1 

Request number 

X 

X 

X 

Datajype 

X 

it® 

niRllS 

1 

Request_number 

X 

0/ 

1 

X 

Datajype 

X 


^7: 

(2) Request_number ^ MIPS R10000 76t) Request_number 

Request number; 

(3) X 

(4) Syscmd[6]t7i7)(4iS-7iiS'f76'i]ic®M0^7^75A> iP bus error 

{§■§■= Syscmd[6]=0: Syscmd[6] = 1: o 

tp nitjj/sirvR. 
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(5) Datajype 

vR^^Mj5-4-Mo 

Datajype = 2’bOO : ^if 
Datajype = 2’b01 : 

Datajype = 2’b10 : 

Datajype = 2’b11 : ifO-i.^Sj5^4"i[®o 

(6) Data_size 

Data_size = 3’bOOO : 

Data_size = 3’b001 : — 

Data_size = 3’b010 : 

Data_size = 3’b011 : 

Data_size = 3’b100 : 

Data_size = 3’b101 : A^i?; 

Data_size = 3’b110 : 

Data_size = 3’b111 : A^i^o 

4.1.3 Sysstate Sysresp 

Sysstatefg request number Sysresp 

request number 

Sysstate 

sysstateval Sysstate[2:0] = requst_numbero 

Sysresp ftSysstate ft-^iiA^ntif. sysrespeval ft-^fSEfe¥ 
. Sysresp[2:0] = requst_number» 
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4.1.4 Mmmim 

SysReq^ SysGnt^ SysRel 

SysRcq 


SvsGnt 

r* 


SvsRel 

i ~ > 


(1): 

(2) : M^aaSysReq 

(|W]H4WJ:^ SysGnt fP SysReDo 

(4) : 4bW5feS SysGnt ^ 

sysRei sysRei 

(5) : SysGnt 
$fel; SysGnt 

(1) : (Slave state) , itbH4, 

m-. (Request 

Number) ; RdRdy WrRdy ^^) , 

#, MMatDWJAWSysReqft^ , $Pm±MM 

^^t4^#^tit4r5(^WSysReq 

( 2 ) : M^^#4rg^WSysGnt (SysGnt A/{£e|¥) ; 

(3) : 4§M^M^btFffiAW5(^WSysGnt it^VXJs, 

^a^^tsysReq 

(4) : 4M«^5iJ4bWA4r45[WRelease in^UDs, 

23 
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(Master State) ; 

(5) : Master State), PK#^S^«5iJ4kWSSysGnt 

(S*¥) , mi, 

(6) : y§^Jffi4kWSSysGnt (a*¥) , 

^VXis, AiPA;titW)(5[WRelease in^ ({Se|^W 5 (^) , (Slave 

State) o 


^4’, po 

(Master State) , EA BR (Block Read) ,SR iX^ 

(Single Word Read) , RD (Response Data) , RLD 

A:4(:i^if4<S45jp^4^XX^n|ti]t(v (Response Last Data) » 


<?>clc 

Systllk 

Mastei' 

Sviltcq 

SyiflTit 

Syslicl 

S>'s(liiiJ|l l;(IJ 

SystlmilFiii' 

SysVal 

SyiRrtlitly 

SYiWilitly 



S4.1.4 
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4.1.5 CPU 

attmmmmmimimis, ^mm cpu 

wb 8 4" outstanding iciH 

miAWsR, 

wb 4k^&t] cpu Pffiii SysResp 

43iiif5}c$|^j5e<] wb cpu It P#M0Wiii(®4P)(M 

:lb^&t] cpu ltPti±A±^&tl#fil$^'Sif5^A 8 cpu (is^: i^biJl:^ if 

4^8 (ia^: if:4<-^. M064i(®)o 

Affl7:lb^cpu itP&t)fiAfl34}-W#^®t!lo 

±Aii (Block Read) (Double)/^7 (Single) 

(Partial-Word) iiif:4^, AMIIiiif:4^= 

Ebj ifeijtiii mmmmmmm e<] o 

(1) : (MasterState) ; 

(2) : 6i)^#ID (Request Number) ; 

(3) : (SysRdRdy) mk 

AmmAmm±mmur: 

(1) : (SysCmd[11]) afS, ; 

(2) : if (SysCmd[10:8]) ±:S;tita§loMifX4lSW^ 

^ID (IPRequest Number) ; 

(3) : if (SysCmd^) ai£, 

if; 

(4) : )(47±Ai^, if (SysCmd[5]) fiig; )(47#±Ai^, 

if (SysCmd[5]) SM; 

(5) : )(47#±Ai^, if (SysCmd[2:0]) fiAi^itif)!4lS 

^7, SysCmd[2:0]Ai^llif^TJSMlSAIiM4.1.5.1; 
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( 6 ) : (SysAD) 

( 7 ) : ^tSysValid gfg, 


4 . 1 . 5.1 SysCmd[ 2 : 0 ]i 4 i^®^ 1 ^^^^WIS^^^ 


SysCmd[ 2 : 0 ] 

^LWiR'h 

SysCmd[ 2 : 0 ] 


000 


001 


010 


Oil 


100 


101 


110 


111 



S 4 . 1 . 5.1 


4 S 43 P 0 ^^^ 4 ^|yM^PO (IP: Master = PO) „ 

(BlockRead) , SR (Single Read) , 

l4fSl~8 


<?>clc 


2 i i 4 




6 


8 


'} i 1(1 i 11 i 12 i 13 i 14 i 15 i 16 


Systllk 

Mastei' 

Sviltcq 

SyiflTit 

Syslicl 

S>'s(liiiJ|l l;(IJ 

SystlmflFiii' 

S>sAn|63;(IJ 

SysAlX:|7;(IJ 

SysVal 

SyiRrtlitly 

SYiWilitly 




\IA 

\IA 

\IA 

\ 

\IA 


HI 

HI 

HI 

HI 


\IA 

ir.A 

ir.A 

ir.A 

ir.A 

\IA 



// 

















II 









w 







II 




II 












)0(^ 

»c 

)(]H 

n 




XraO® 

XdOD 

XH)® 

rion 

03® 

XX 











0® 

(® 

0® 

oc 








XX 




XX 


















XX 




oc 

XX 







ti 












XX 




XX 











w 









w 

1 




u 








































m 4.1.5.1 CPU 


464 > 2 E (BlockRead) 4 P 7 X 4 ^(Double)/^(Single) 

IWA'I- (Partial-Word) 

(aiiti^ia) ^mm 
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(1) : (Master State) ; 

(2) : (Request Number) ; 

(3) : (SysWrRdy) mk-, 

(1) : (SysCmd[11]) gfS, vRiikiitjWllffl; 

(2) : iiL (SysCmd[10:8]) 

#ID (iPRequest Number) ; 

( 3 ) : (Syscm6[7]) SM, 

(4) : itL (SysCmd[5]) fi{£; 

itL (SysCmd[5]) g^; 

(5) : i^L (SysCmd[2:0]) 

SysCmd[2:0]i5:^®^1^^^^IMIS^I^^M5.6.2; 

(6) : (SysAD) 

(7) : #SysValid g{£, 

(1) : (SysCmd[11]) gi^, UiPSk^M; 

(2) : itL (SysCmd[4:3]) 

ja3^4.1.5.2; 

(3) : (SysValid) 


4.1.5.2 SysCmd[4:3]i4:^®f1^^T4i(X4lS^I^^ 


SysCmd[4:3] 


00 


01 


10 


11 



m4A gs4’Po 

a^PO (SP: Master = PO) » 04, 

aSaetjo BW (BlockWrite) , WD j^3^±4i3i 

#'f-^X4DSP4IS(ffi(Write Data), WLD {4ill:^^#'f'^X4DSP4:^jp^4^IS(ffi(Write Last Data)o 
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<?>clc 

Syst’lk 

Mastei' 

Sviltcq 

Syslicl 

S>'sCiiiJ|l l;(IJ 

Syst’iTiflFiii' 

S>sAn|63;(IJ 

SysAlX:|7;(IJ 

SysVal 

SyiRrtlitly 

SYiWilitly 

■| 

\IA 

2 

\IA 

\IA 

4 

\IA 


6 

HI 

■7 

HI 

8 

HI 

HI 

10 

nj 

HI 

11 

HI 

12 

HI 

13 

HI 

14 

X 

HI 

15 

HI 

16 

HI 


w 

II 



















\\ 

















w 

II 

K 

C 

tr 









































nooa 


















































riooo^ 


























w 

II 





























m 4.1.5.2 CPU 
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4.1.6 CPU 

PCI PCI wb 

p±cpuK^^m#^^i® 

1) pci cAB_o 

write_num_o ^0i]#±^^04^liiif6t)'K:ll;o4b#F6t) cpu wb 

cpu I^P# wb 

f&MA/'^A/ byte 

sysstate sicWit jIc^o 

Pci AmikA 

cache line X4^64o :4c64it®M0^'^atFH4, cpu P#401^64Si 

MMEik PCI tilio 

(BlockRead) (Double) lA- (Single) /^ 

AA- (Partial-Word) #P 

(1) : ih^M^M^OAAAiA^A:^ (MasterState) ; 

(2) : (Request Number) ; 

AAmMtmmimimitMm, MtA^MAmmmuA: 

(1) : (SysCmd[11]) afS, l^vRatitaiffl; 

(2) : ik (SysCmd[10:8]) 

#ID (iPRequest Number) ; 

(3) : A,(SysCm6[7]) a{£, mPkAmMm^^MmikMmik; 

(4) : mMmAA,^Mmm5 ik (SysCmd[5]) SfS; 

mAA.^MtkM5 ik (SysCmd[5]) SM; 

(5) : '^MmAA,^Mmm2-mo ik (SysCmd[2:0]) 

(6) : (SysAD) 
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( 7 ) : #SysValid gfS, 

w it® Eb ^ ^ m i sa » 

(Master State) ; 

(1) : (SysCmd[ll]) fii^, 

( 1 ): (Sysvalid) -gaf£, mp'^Pirnnnpi^iLo 

S4.1.6.1 

mX&Jmm±m^M..^mP^PO (ip: Master 

= PO) o EA (IP: Master = EA) „ 

H4, br (biock 

Read) , RD (Read Data) , RLD 

® (Read Last Data) » 


<?>clc 

Syst’lk 

Mastei' 

Sviltcq 

SyifiTit 

Sysitcl 

Sys(;iiiJ|l l;(IJ 

Syst’iTiflFiii' 

SysAn|63;(IJ 

SysAlX:|7;(IJ 

SysVal 

SyiRrtlttly 

SYiWiltd>' 


■| i 2 


i 4 


6 i 7 


8 i 't 


1(1 i 11 


12 i 13 


14 


15 i 16 


RrLRTLR^RjmjmrLRrLrmru 


HI HI 


HI HI 


ItA : ItA 


ItA : ItA 


















r 










\ 

r~ 




\ 

II 



Ol!^ 

oc 

0(]^ 

oc 








tn. 

tc 

\ 

r_ 





iL_ 







n 




rJLu 

on 

^ i 

«z 







n 











n 




oc 







r~ 




r“ 
























HI 


HI HI 


HI 


HI HI 


® 4.1.6.1 immrn^ CPU ® 
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(Block Read) 4P)5(^ (DoubI e) / ^ (Si ngl e) / 

WA^ (Part i al ■ Word) 


(1) : (Master State) ; 

(2) : d (Request Number) ; 

(1) : (SysCmdlll]) g-fft, IriRifeiJtjlJfi; 

(2) : iti (Syscmduoji) 

^l D (iPRequest Number ) ; 

(3) : (SysCmd[7] ) SM, 

(4) : iti (syscmdisi) sfS; 

i^l. (SysCmdlSD g^; 

(5) : i^L (SysCmd[2:0] ) S^^nUAMjA 

(6) : (SysAD) ±:gtl3'^S{1S)(4DSP't)iikijt; 

(7) : #SysValid g^K, 

(1) : (SysCmdlll]) gi^, UiPSk^MM; 

(2) : {4 (SysCmd[4:3]) 

(3) : %LWi^iAAMtA (SysValid) ^llgfg, UiPAm'AMcMPi^iLo 

S4.1.6.2 gS + PO 

PO (BP: Master = PO) » EA 

APk^ (BP: Master = EA) „ A, ^AA^MA&i'AWiA^^ih 

^TfEA R^, BW j^;^ifeWj1s(BlockWrite), WD (Write Data), 

WLD (Write Last Data) » 

'AUAo 
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<?>clc 

Syst’lk 

Mastei' 

Sviltcq 

Sy^r^Tit 

Syslicl 

S>'sCiiiJ|l l;(IJ 

Syst’iTiflFiii' 

S>sAn|63;(IJ 

SysAlX:|7;(IJ 

SysVal 

SyiRrtlitly 

SYiWilitly 

■| 

HI 

2 

HI 

HI 

4 

HI 


6 

\IA 

■7 

\IA 

8 

\IA 

\IA 

1(1 

\IA 

11 

nj 

ir.A 

12 

ir.A 

13 

ir.A 

14 

X 

ir.A 

15 

ir.A 

16 

ir.A 

















11 



















w 

II 

K 

KZ 

)(]H 
















MMMN 

* 
























nooa 



























il 


























It 

riooa 

it 



























w 

1 




























14.1.6.2 
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4.2 





VCCOK, ColdRst#, SysRst#„ 

VCCOK: 

ColdRst#: 

SysRst#: 

5^64 sea o 

(1) : ?l)A04'lt SysClk 100ms; 

(2) : |^)tA+3.3V (VccIO) 100ms fit)A7 3.0V WitJio 

(3) : t7}tA+3.3V Wf^ttM (VccIOP) 100ms WA7 3.0V WtJEo 

(4) : t7}tA+3.3V Wf^ttM (Vccint) BMJIf77 100ms WA7 3.0V WtJEo 

(5) : t7)tA+3.3V Wf^ttM (VccIntP) B^7^f77 100ms WA7 3.0V WtJEo 

coidRst#^A: atm) # coidRst#{t^fifsws^; 

CoidRst#{ta04, ^17 SysCik 04^+ft^» 

SysRst#^A: )( 47 ftMS{ 7 AA> atm) #04^7111^® SysRst#AW^ ({St 

7|l'7M'f704. SysRst#{if-^WWJ^i^SnT(ill4]t'7 SysClk, SysClk, 

M7^S{704. SysRst#'fj|-^WWS^i5;Slfct7jS|W]t7 SysClk 04ft. ^AS^i5;Sil2t7jii|W]t 
7 SysClk 04 ft o 

)(47a77*Mt^w^7, itmmj&j^MmwMMimmfj^mo immtmm 

mm 4 . 7 k 

7 lOK WAfetPto MMt^W37t^^PTH.0f7: 


Vcc 



s 4.2 itmamm^mtLitmmm 


33 


PDF created with pdfFactory trial version www.pdffactorv.com 






















Tel: (0512) 5230-8654 Fax: 5230-8688 


http://www.lemote.com 


4.3 PCI 

m^^ssmhz, PC12.2 

4.3.1 

2E DDR p/flU^ PCI 

'K:. PCIi^l'n]$lh£WishBone, MiS WishBone $f hSi SysAD, #^ SysAD i:^|'p] #„ 


*T/2E/d:a^ 




<; SysAD A 

SysAD 

WishBone 



\| K 






fishBone) 


WishBone 

$^PCI 


PCI 




s 4.3.1 PCI i:$|n4rt#£M5S 

$P±S0f4^. ifcbS^i^l'n] 64 SysAD 64 {4 fit)-WishBone 

64 mk, PCI 32 mko SysAD 4 

Wc32k-^^. PCI 

^S^h^PCli^^i:^|'n4rt#04, 4b^BTl^BllMii256MB + 

7B^I4®4-ii!liih^r0]^hM«M*tf, mU, ^£MiAWtfi31T, 8MB 

64® Po iA#4t:#fhTlUi3.ii)(4^4P^ Pdmembasecfg iAW#®PSifBA 

l4SiJ4k#ffi4F4#^fs|o 

4^7 Pdmembasecfg 5.4.1 

647^So 
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4.3.2 WishBone ^ PCI 

wishBone PCI FIFO MmMkWi, 

&mk ^o WishBone $f PCI ®: 



S 4.3.2 WishBone PCI 

PCIi^^4>WM^?ii:#-7U^IhSc- pci WishBone 4A#-7u1i±4io 

WishBone 4P PCI WishBone hk^ 

7Uhn^Ai^tI±A+ WishBone PCI PCI @ PCI tJW 

WishBone PCI PCI WishBone 

n; M WishBone 4A#-7CF4jffl^WishBone PfP PCI 
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4.3.2 PCI 

PCHticll- BbM8 4-PCi±i^^Wif^o 
%3\^M\mUo PCI 


4.3.2 PCI 




itW 

im PCI 

Pci req[0]# 

Pci gnt[0]# 


Pci req[I]# 

Pci gnt[I]# 


Pci req[2]# 

Pci gnt[2]# 

^\'m^^#2 

Pci req[3]# 

Pci gnt[3]# 

^htPi^^#3 

Pci req[4]# 

Pci gnt[4]# 


Pci req[5]# 

Pci gnt[5]# 


Pci req[6]# 

Pci gnt[6]# 

^hnPi5:^#6 

Pci_req[7]# 

Pci_gnt[7]# 


5 a PCI_Req fP PCI_Gnt PCI 

W PCI_Req fp PCI_Gnt {f ^, 4T» 
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4.3.3 PCI 




loim, mmim, 

iaTM pci 


4.3.3 PCI 



PCI 

im pci^# 

0000 



0001 



0010 

vom 


0011 

PO ^ 


0100 



0101 



0110 

mmm 


0111 

mmn 


1000 



1001 

U'^S 


1010 

ESii 


1011 

Sfig^ 


1100 

mmmm 


1101 



1110 



nil 
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4.3.4 Wfpl PCI seas fa] 

PCI pci 

Mfl o PCI 4^ i^iUJ^Xiu T: 


XX “typeO” S!ii:4l'n]H464I^Tt; 


[31:11] 

[10:8] 

[7:2] 

1 

0 

IDSEL 



0 

0 


XX “typel” S!ii:4l'n]H464l^j^ 


[31:24] 

[23:16] 

[15:11] 

[10:8] 

[7:2] 

1 

0 

IDSEL 





0 

0 


X 7pciinap_cfg 717®® 

PCI i^^ma7f0]fi4i7i7o 4 xxxm pci ma^ 
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4.3.5 i:]^f'i^^h^PCI^^ 

PCI 10 pci 

ifetlho 

PCI #ff Pcimap PCI -g, 

PCl^fit^^faJWPCliifeiiho (?iA 
mmitMimmm^ii Pdmap jif*, mmt±y^“o”o 

»±fe±ihmfIWA4^m^i:^|n4 W PCI ^fa]A4^ffiA)o 

PCI #fit^l'H]A4rA4" 64MB Pcimap 

iSi{iI^A= 4 /hi?AA Pcimap = 

i^i'B]pciio^i'0]B4, ^±^a, 4^iiEi3Aio^i'H]AW-^A, 
atfgfijo 


^ 1 ? WishBone $| PCI + PCI 

m¥ PCI n FIFO B?i= PCI 32 itl, 16 8 

mw&rnM- pcli.s m pci_2 

PCI^|'0]±o 
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4.3.6 


im PCI 

PCI DEVSEL#{t^j7^X4#^7j^lffl 

special_cycle SthTl^ 

±feJ:jhKiJ^lU^ft;tfI, 0«iAt#<51T, PCI 1^^404, 

±i!ijih,^^.^A Oo «j^lffl4!r^04j7^PTS: 


<?>clc 


2 4 5 6 


p<:i_<:i.K 
p<:i I HA VI I’# 


LJ 


Pt'l_All ~N) (j (_va) 0 (j K|>fcial_data ) 0C 

p<:i_<:/Br# gim^ ^(ootxn f [ 

p<:i_iknv# \ _ [f 

Pt:i_'l HDV# 

PCIDLVSrj.# 
pt:i S I OH# 


S 4.3.6 «i^lfi^404)7S 
t#master abort m'^'n AM4^#o 
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4.4 Local 10 

Local 10 

3^^ Intel 

XRUij]i^ Motorola 

Local 10 tP WishBone Local 10 

^ iodevcfg 5 

4^14 Local 10 

4.4.1 

Local 10 ilil3E4k#F 

9o~i66MUz iwmmn6m~iim) 04 , 

% 66.7~83.3MHz 12ns~15ns) 04, \^-, % 32~61.5MHz (04 

16ns~31ns) 04M^^^^ 2 ^1; 31MHz (04^432ns) 04M^^ 
3 

)!4^tfii ROM 0. u 2. 3^04, 

4440)^15. 9. 7. 4; W)(4Tt;fe/I ROM 4^jIS^^444y)^ 0. K 2. 3^04, MM 

10.5 .4.3; 

x4^tfii 10 0. u 2.3^104, MMJmmti^6fmMm6fm 

^ 32. 25. 20. 10; MX4^t^)Sio 0. U 2. 3^104, MMMM. 

tmmmmwyAmy^ 15. s. 6.3; 

F‘3^W^4^@SSl^#Sf)5iJ'ft-^ cfg_sel (2f^nTi^^, ^15 

‘0’), 4§cfg_sel Af£it¥04, iodevcfg[31:26]±itgjfr{Ij^ 6’bOOlOlO; 2§ cfg_sel 
AiSi4i^04, iodevcfg[31:26]Jl4LSj5{lA Local 10 iod[5:0]&t){lo 

90~166MHz (0444)^1® 6ns ~llns) 04, 0 41; 

A 66.7~83.3MHz ( 0444)^1® 12ns~15ns) 04, I A 32~61.5MHz (0444/^95 

16ns~31ns) 04A2 41; /hf'31MHz (0444)^9532ns) 04F.yA 3 41o 

iodevcfg[31:27]A 4’bOOlO iodevcfg[31:28]A 3’bOOO 04, 0 41; 

iodevcfg[31:27] A 4’bOOll 04, iIit^41A 1 41; A iodevcfg[31:30]2’b01 iIS4|41A 2 41; 
iodevcfg[31:26]Am{l04m^41A 3 41 = 

l^.4A,A 66MHz, iodevcfg[31:26] ±itgj4{IA 6’bOOlOlO; 
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4.5 GPIO 

itWMAT GPIOEnable 9 GPIODATA H'l'BaSffSJt gpiii[6:0]flJ gpio[8:0116 'I' 10 

WliPiS^fSfliJo gpin[6:0]^$ilAWIiP> gpio[8:0]llIiJ;^$ilA$il(±l®.^6't]WI]iPo 

04M. inten 

gpio[8:O]||jfSAfi!lA'fi'-^6404fi.^> ID gpin 

4ggpioAfflA + »T{t^?iA04, iliWinten ATOlS 

GPIOEnable GPIO WfiAftHlA^- GPIODATA gpin gpio 

wfi, 5.7 au gpio 

A gpin4P gpioMAA®T'fg'^?ilA04> 

SA^Aifi¥JALS 4.6.1 AlfrM^t^lilo 
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4.6 




4^ lire® iir WM o 

4.6.1 

4^®Tgfl5iJli±4i^4^W 7 4^^#^)(4jiSA+ltfMII±4i64 32 A+Sri^/S^fMo 3^ 7 A 

(intisr), (mten), imAmnm 

(intenset), ?h # ^ Brill It WlPII (intenclr), (intpol), i+'BTiilM:^ 

(intedge) 4P'4'BT-^[H!^#tl (intsteer)o 

43fiA+BTMII+lif^#/?Sc3i:04, ‘To +BfWtt 


1 . 


s.e /M?+Bfe§iJw#^o 

iiPTSi^fA, +BTMii±lil^M32 A+BrilA, i^32 A+Brit-^ffijl+Br^llW# 
l§6iefj5lJA^lJiJASlJnCint[0]4PnCint[l]; r4 + Bfit^ffiiS6<] + BT#l^iul^ “0” B4- UUffijl 
nCint[0]iidB, +BTf^l^i4A “I” 4lJ®anCint[l]ftdB„ (5.6 
MnCint[5:2]4PnCnmij£pJl^ii^M5 A + Bfit^o 
S37A+Bto ^04ifiit^^Mtl7 A+Brit^o 


gpmK); 0 | 


gpio|K;0| 




syslemerr 


TTtLSLtiTieTr 






X 



inlliii 31; 261 


LiUsii31 1 


5" 



inlliii 25;16| 

C/5 

LiUsii3()|^ 


uf 


-► 

inlliii 15;12| 

u 

- 

-► 

inlliii [ 11 


■■ 


inlliii 101 

iiiQsii 0;0| 

nj 

A 

Iiiiisii 11 ^ 


■'iit 

IiiiisiiOl ^ 


ii 



I'J 

iv: 

m 





'n. I'. L 

U H . 






S 4.6.1 ^Briia^l^® 
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4.6.2 


S4.6.2 

“0” 04. 401^644’Iff'fS'^M^ASlJ nCint[0]|1r 
W + “ 1 ” 04. sy + iiift^M^AgiJ nCint[l]Iie4Wf^3S 

nwA. 

0fl4. nCint[0]^ nCint[l][nl!fcbSII^4B'4'lfr. 

4yaaM4’«»#^intisrg0jy^pjA4’iiT4rJ:i[. 



S 4.6.2 +l|T^[P]efiJS 
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4.6.3 



4^ lire® W 454^40 ^ 


f40^W + «?tAo X4A + iiTe®»SW 


4.6.3 i+'ltrM 


itL 



[31:25] 

gpin[6:0] 

gpin[6:0]61]'4'ltr'fi''^ 

[24:16] 

gpio[8:0] 

gpio[8:0]6'[)'4'lfrfs'^ 

[15] 

XXX 


[14] 

inttimer 


[13] 

retryerr 


[12] 

dramperr 

R^im 

[11] 

systemerr 


[10] 

mastererr 

PCI 

[9] 

pciirq 


[8:0] 

XXX 



4.6.4 

Affi:fe4[:?:^[644^lfrAi^i!)A, l^tjcjn^04lS^^)(44’lfr©fi5!j^64 intpol intedge 

$#M4f@Sa, aaxt intclr ‘i%\± ‘^’ MI?fi0f4rW4’M, 

‘O’; Mj5MaCPUffitg0f4rW + »T, 
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5.0 








4bllfPCiiSg^i’s] 


Ibftpci 

se«si'0i 

OxlfeOOOOO 

OxlfeOOlOO 

bonponcfg 

\ 


OxlfeOOlOO 

bongencfg 

\ 



OxlfeOOlOS 

iodevcfg 

\ 

OxlfeOOOOc 

OxlfeOOlOc 

sdcfg 




OxlfeOOllO 

pcimap 




OxlfeOOlM 

pcimembasecfg 




OxlfeOOllS 

pcimap_cfg 

/ 

intedge 

0xlfe00124 

OxlfeOOllc 

GPIODATA 

/ 

intsteer 

0xlfe00128 

0xlfe00120 

GPIOEnable 

/ 

intpol 

0xlfe0012c 




intenset 

OxlfeOOlSO 

0xlfe00148 

SpeciaLcycle 

\ 

intenclr 

0xlfe00134 

OxlfeOOlOO 

timecfg 

\ 

inten 

0xlfe00138 

0xlfe00164 

cpucfg 

\ 

intisr 

0xlfe0013c 

0xlfe00168 

dqscfg 




OxlfeOOlOc 

memsize 










S5.0 


A1 
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5.1 CPU 

5.1.1 cpucfg 

tJJlifeill:: 0xlFE0_0160 
0 x0000_0000 


cpucfg 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Reserved 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Reserved 


cpucfg 





[31:0] 

Reserved 

im-. 
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5.2 SDRAM IB 






5.2.1 sdcfg W#:g||B: 


0xlFE0_010C 

0x255E_0091 


sdcfg 


X 

X 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Unused 

dimmO 

dimml 

interleave 

ddr type 

tREF 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 



tREF 



















tRCD 


tRFC 

tRAS 


tCAS 

tWR 

tRP 


tRC 


sdcfg 





[31:30] 

Null 


[29] 

dinimO 


[28:27] 

dimml 


[26] 

interleave 

f^g 

[25:22] 

ddr type 

f^g 

[21:10] 

tREF 

f^g 

[9] 

tRCD 

f^g 

[8:7] 

tRFC 

f^g 

[6] 

tRAS 

f^g 

[5:4] 

tCAS 

f^g 

[3] 

tWR 

f^g 

[2] 

tRP 

f^g 

[1:0] 

tRC 

f^g 
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5.2.2 dqscfg 

0xlFE0_0168 
MitLil: 0x0000_0008 


dqscfg 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Reserved 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Reserved 


dqscfg 





[31:0] 

Reserved 

im-. 
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5.2.3 memsize 

0xlFE0_016C 

0xl000_0000 


memsize 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Reserved 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Reserved 


memsize {4^=9/^ 





[31:0] 

Reserved 

im-. 
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5.3 




5.3 PCI 


Device ID 00D5h 

Vendor ID DF53h 

OOh 

Status 

Command 

04h 

Class Code 060000h 

Revision Olh 

08h 

0 

Header Type OOh 

Latency Timer 

Cache Line Size 

OCh 

Base Address RegisterO pci base addrO 

lOh 

Base Address Registerl pci base addrl 

14h 

Base Address Register2 pci base addr2 

18h 

Base Address Registers pci base addr3 

ICh 

Base Address Register4 pci base addr4 

20h 

Base Address Registers pci base addr5 

24h 

XXX 

28h 

0 

0 

2Ch 

XXX 

SOh 

Unused 

34h 

Reserved 

38h 

Max Lat 

SCh 

Interrupt pin Olh 

Interrupt line 

SCh 

Mask Address RegisterO pci niask addrO 

40h 

Mask Address Registerl pci niask addrl 

44h 

Mask Address Register2 pci niask addr2 

48h 

Mask Address Registers pci niask addr3 

4Ch 

Mask Address Register4 pci niask addr4 

SOh 

Mask Address Register4 pci niask addr5 

54h 

Trans Address RegisterO pci trans addrO 

58h 

Trans Address Registerl pci trans addrl 

SCh 

Trans Address Register2 pci trans addr2 

60h 

Trans Address Registers pci trans addr3 

64h 

Trans Address Register4 pci trans addr4 

68h 

Trans Address Register4 pci_trans_addr5 

6Ch 
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5.3.1 fiti Device ID Vendor ID 

Dveice ID OxOODS , Vendor ID 0xDF53 

5.3.2 

4b^m*7 5 4 -baseMiiih^#iio 3 


4-)o 


[31:4] 

3 

[2:1] 

0 

Base Address 

P 

00 

0 


5 mask = 7-0 

mask fltlSiSj 4 
11—4^ mask fltlSiSj 9 
mask 6't):^iS] 20 

5 trans =4"o 
trans 64SiSi 4 
11—4^ trans 9 

trans 20 

4f—ii base/mask/trans l^hSc—ii0^l4^l'H]o ;S:#&t)±feilt^fel4ci##JSi4^# 5.4.2 
PCI 
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5.4 




PCI Pdmembasecfg W#^6't)S!fi5!j-!4B3^ 

5.4.1 PCI 

^^aifetlh: 0xlFE0_0114 
g{4{I: 0x0000_0000 


Pdmembasecfg $4 f^|S| 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 




Null 




Pcibasel options 









5’ 

unused 

trans 

mark 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Pcibasel options 

PcibaseO options 

mark 

5’ 

unused 

trans 

mark 


Pdmembasecfg 'fifSizI 





[31:24] 

Null 

mx% “o” 

[23] 

Pcibasel 

Options 

io 

X “0” 04, 

X “1” 04, ^4^#i^®PB.^I4SiJiO^f0]; 
mikmx “0”; w4^^ffBii4sijio^rHio 

[22] 

unused 


[21:17] 

trans 


[16:12] 

mark 


[11] 

PcibaseO 

Options 

io 

x “0” 04, 

X “1” 04, ;^4^#i^®PBll4SiJi0^r^; 

“0”; W^f4^B.^I4SlJl0^fBlo 

[10] 

unused 


[9:5] 

trans 


[4:0] 

mark 
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5.4.2 

Pcimembasecfg ^ PCI ifeilh^f 

256MB Bf^X PCI tflilhW[3I:28]7/|Bf7M, 4 

MM21-2'iM'^X SMB WWPB1I4SIJ 256MB ^MW^Iko PCI ii!lili:W[27:23]{il‘5femJt 
li^±t!l±ll: (Pcimembasecfg mask fitlfS) “^” jS^, 

(Pcimembasecfg W#414'trans |4]ft) ^BfWM “M” is#> #4Jl4]^l|/fc^#±ibi:ibijl:&t) 
[27:23]6<]±feijhj4, SP4 PCI ±*i46<][22:0]fliJ#M^4#±*±*ijt6^[22:0]{4o 
hSc4±fe±feill:W[27:0]{4 = 

#4j4cl^^4#±ill±illii:[27:O]{46'[]|^04> base/trans/mask 

35^0 PCI &t)il]#;iikiJl:#7fe@SS4l'H|Jif4l4] mask ifeiihiStTMIt “-4”, M@SS4l7&t) base 

KiJi^04l44l'H]?^#4o iu4±feiJtWa 
itL[21\23]m 4 Pcimembasecfg W#4I# PCI i4ijl:4hSc6^[27:23]J|f4. M[31:28]]4fliJ4025 
4l'0]W trans ±feiJhJif4= 'f£[27:0]JiIiJ4 PCI 3^#/fc4hg77r^6t)i4l'n]4#W 32 

MJiho 
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5.4.3 PCI 

0xlFE0_0110 

0x0000_0000 


Pcimap 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Null 

Pcimap_2 


15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Pcimap_lo2 

Pcimap_lol 

Pcimap_loO 


Pcimap 





[31:19] 

Null 


[18] 

Pcimap 2 


[17:12] 

Pcimap_lo2 

PCI_Lo2 W 64MB ft 
rJ FEfcil 64MB 64 PCI l4)#^l's|o 

PCI : fe 26 

644^Jl±ikill:64{S; 26 iSi 6 li pcimap_lo2; 

pcimap_lo2 [n] PCI_Lo2 ^fa]64® P , nJ PCI 

64MB 64iil!-±o 

[11:6] 

Pcimap_lol 

PCl_Lol 64 64MB rt#^f0]Bll4SiJ^llll64ii!liii: 
^fal, rJ FE® 64MB 64 PCI f4#^l's|o 

PCI : fe 26 

644^Jl±ikill:64fS; 26 iSi 6 li pdmapjol; 

pcimapjol ^i:4 I'r] PCI_Lo 1 ^fa]64® P - nJ ^XtXS.^ PCI 
64MB 64iil!-±o 

[5:0] 

Pcimap_loO 

PCI_LoO 64 64MB rt#^fa]Bll4FlJ^llll64ii!lii: 
^fa|, ® y,F>®2tn FE® 64MB 64 PCI rtFF^falo 

PCI : fe 26 

644^Jl±ikilt64fS; 26 iSi 6 li pdmapJoO; 

pcimapJoO ^i:4 I'r] PCI_LoO ^ fa] 64 ® P - ® PCI 

^fajftfei—64MB 64iil!-±o 
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5.4.4 PCI 

0xlFE0_0118 
® : 0x0_0000 


Pcimap_cfg 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Null 

Type 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

AD16UP 


Pcimap_cfg 





[16] 

Type 

% ‘0’ “typeO” 

% ‘V “typel” S^WPCI-to-PClEfij^lJ]; 

[15:0] 

AD16UP 

16 itLmkWM^y^ AD 

fuWilMflo 

0x01FE8_0000 m 0x01FE_FFFF 

^saiaaii^s#, PCI ^1^0* 

I4SIJ PCI MKsj] PCI 


PCI @Sfi^l'^i^l'n]H4, PCI Seai:^l'n]Wiifciil:jWllffl64I^Tt;$PT: 


[31:16] 

[15:2] 

1 

0 

Pcimap_cfg[ 15:0] 

Sys_Addr[15:2] 

0 

Pcimap_cfg[16] 


57 


PDF created with pdfFactory trial version www.pdffactorv.com 
















































Teh (0512) 5230-8654 Fax: 5230-8688 


http://www.lemote.com 


5.4.5 PCI 

0xlFE0_0148 

0x0000_0000 


SpciaLcycle 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 


15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 



SpciaLcycle 




TiiM 

[31:16] 



[15:0] 


16 PCI 2.2 
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5.5 Local 10 



Local 10 iodevcfg, Local 10 

5.5.1 iodevcfg 

0xlFE0_0008 
g{4{I: 0x2BFF_8010 


iodevcfg 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

cpuclockperiod 

Null 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Null 

Speedbit_cs3 

Null 

Speedbit_cs2 

Null 

Speedbit_csl 

Null 

Speedbit_csO 

Null 


iodevcfg 'filtmgl 





[31:26] 

cpuclockperiod 

iodevcfg ^4F^[31:26]]4jS;aMSS. hk 
Local 10 

Iodevcfg[31:26]±E|i^t'@ea{I^^ 6’bOOlOlO; 

4.4.1 

[25:16] 

Null 


[15:11] 

Null 


[10] 

Speedbit_cs3 

{t^ “1”, 200ns; 

“0”, 600ns; 

“0”, 

[9:8] 

Null 


[7] 

Speedbit_cs2 

{tA “1”. 200ns; 

flA “0”, 600ns; 

mixm.% “0”, 

[6:5] 

Null 


[4] 

Speedbit_csl 

MX “1”, 200ns; 

MX “0”, 600ns; 

lAiAflA “1”. 

[3;2] 

Null 


[1] 

Speedbit_csO 

MX “1”, M'^JklMMXiKX 200ns; 

MX “0”, i^^jull|)]IAlAA 600ns; 

miXMX “0”, imi^Mo 

[0] 

Null 
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5.6 

jtef*sET-Ft<*iea». •a-g-T-t'Easss, "tiKttssffg (imisr), ■(!»« 

(inten), i5;fi'4'lff (intenset), # 4’Iff'll! Be (intenclr), cfiff 

(intpol), (intedge) 4P'4'lff-^|nl^#^ (intsteer)o 

^ H4 ^ 7 4^ 4^ min^ o 

5.6.1 intisr 

0xlFE0_013C 

XXX 


intisr 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Gpin[6:0] 

Gpio[8:0] 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Reserved 

systemerr 

mastererr 

Reserved 

Null 


intisr 


U 




[31:25] 

Gpin[6:0] 

intisr 

4g^4"4’lffMW4’lfT^f4iiA^H4. intisr 
^4’)(4lS64MSf4:( fi l)» 

[25:16] 

Gpio[8:0] 

[15:12] 

Reserved 

[11] 

Systemerr 

[10] 

Mastererr 

[9] 

Reserved 

[8:0] 

Null 
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5.6.2 inten 

0xlFE0_0138 

0x0000_0000 


inten 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Gpin[6:0] 

Gpio[8:0] 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Reserved 

systemerr 

mastererr 

Reserved 

Null 


inten 


U 




[31:25] 

Gpin[6:0] 

inten 

inten 

intense! intenclr ^ 

inten 

[25:16] 

Gpio[8:0] 

[15:12] 

Reserved 

[11] 

Systemerr 

[10] 

Mastererr 

[9] 

Reserved 

[8:0] 

Null 
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5.6.3 intenset 

0xlFE0_0130 

0x0000_0000 


intenset ^#^|S| 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Gpin[6:0] 

Gpio[8:0] 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Reserved 

systemerr 

mastererr 

Reserved 

Null 


intenset 






[31:25] 

Gpin[6:0] 

intenset 

\, i nt en $ 

^pH^AO, IPAinten 

[25:16] 

Gpio[8:0] 

[15:12] 

Reserved 

[11] 

Systemerr 

[10] 

Mastererr 

[9] 

Reserved 

[8:0] 

Null 
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5.6.4 intenclr vf 

0xlFE0_0134 

0x0000_0000 


intenclr ^#^|S| 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Gpin[6:0] 

Gpio[8:0] 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Reserved 

systemerr 

mastererr 

Reserved 

Null 


intenclr {4® 






[31:25] 

Gpin[6:0] 

intenclr 

\, i nt en $ 

oi; o, spa 

i nten 

[25:16] 

Gpio[8:0] 


[15:12] 

Reserved 


[11] 

Systemerr 


[10] 

Mastererr 


HiJiS i ntenci r 

[9] 

Reserved 



[8:0] 

Null 


Wfigfio 
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5.6.5 intpol 

0xlFE0_012C 

0x0000_0000 


intpol $#^1S| 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Gpin[6:0] 

Gpio[8:0] 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Reserved 

systemerr 

mastererr 

Reserved 

Null 


intpol 






[31:25] 

Gpin[6:0] 

intpol 

1 ft* 0 

W 4^ »T« It o 

reset) 04i nt pol 0, 

intpol 

'S4rt»T) WfgtlirJimo 

< |4]04> intpol bT(4. 

[25:16] 

Gpio[8:0] 

[15:12] 

Reserved 

[11] 

Systemerr 

[10] 

Mastererr 

[9] 

Reserved 

[8:0] 

Null 
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5.6.6 intedge 

0xlFE0_0124 

0x0000_0000 


intedge $#^|S| 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Gpin[6:0] 

Gpio[8:0] 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Reserved 

systemerr 

mastererr 

Reserved 

Null 


intedge 






[31:25] 

Gpin[6:0] 

intedge 

itmm 

)(4 intedge ^ 

P^7 timer 

7'lfr> retryerr> system err ^ mastererr, 

[25:16] 

Gpio[8:0] 

[15:12] 

Reserved 

[11] 

Systemerr 

[10] 

Mastererr 

[9] 

Reserved 

[8:0] 

Null 
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5.6.7 intsteer 

0xlFE0_0128 

0x0000_0000 


intsteer $#^|S| 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Gpin[6:0] 

Gpio[8:0] 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Reserved 

systemerr 

mastererr 

Reserved 

Null 


intsteer 






[31:25] 

Gpin[6:0] 

intsteer 


[25:16] 

Gpio[8:0] 


[15:12] 

Reserved 



[11] 

Systemerr 


nCint1(XM CPU W int1#'?liP)?ill], fl 

[10] 

Mastererr 


^ 0 nCint0()(4lS CPU W int0#^| 

[9] 

Reserved 


HiP)?!]!!] o 

[8:0] 

Null 


>4 ® H # bongencfg ^ ^ W 

irqajromjnti 1, nCintI 

^04^ PCI W4liPINTA?t4o 
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5.7 GPIO 

GPIO GPIODATA GPIOEnable GPIODATA 

i=®P GPIN[7:0]4P GPIO[8:0]WfI; GPIOEnable PJeflJ GPIO[8:0]o 

5.7.1 GPIODATA 

0xlFE0_011C 

nTi^nT^i 

0x0000_01FF 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

gpins 

gpios 

15 

14 

13 

12 

II 

10 

9 

8 

7 

6 

5 

4 

3 

2 

I 

0 

Reserved 

GPIODATA 




GPIODATA ^ 


GPIODATA 





[31:25] 

gpins 

ffiM?iAi=PGPIN[6:0]WfI 

[24:16] 

gpios 

Ri^; ilMfiAfilUtiP GPIO[8:0]W?iA{I 

[15:9] 

Reserved 

im-, “1” 

[8:0] 

GPIODATA 

ffifflfiAfiliiaiP GPIO[8:0]WfitlRI 
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5.7.2 GPIOEnable 


tJJlifeill:: 0xlFE0_0120 
MitLil: 0x0000_01FF 


GPIOEnable 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Reserved 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Reserved 

GPIOEnable 


GPIOEnable 





[31:9] 

Reserved 

im-, “0” 

[8:0] 

GPIOEnable 

GPIO 

“0” H4. GPIO; 

“1” 04. 3^4^SilSGPIOWiPft^AioA; 

“1”; 
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5.8 Timercfg 

0xlFE0_0160 

0x0000_0000 


timercfg ^#^111 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Reserved 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

Reserved 


timercfg {41® 3^ 


f4 



[31:0] 

Reserved 

im-. 
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5.9 

ROM m&n, ROM ROM IU.S PCI 

5.9.1 

if^aiikilh: 0xlFE0_0104 


bonponcfg ^#^111 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Reserved 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 





70 

70 

o 

70 

o 












70 

ft 

o 

B 

n 

o 

B 

n 

3 

n 

on 

3 

n 

on 


•-s 

O 

3, 


ft 

ft 

O 

5’ 



ft 

ft 




< 

ft 

CL 

00 

•-h 

00 

o 

•-h 

ol 

o 

al 


o 

o 


3 

ft 

a- 

ft 



3 

ft 

a- 







B- 

&■ 










bonponcfg 





[31:12] 

Reserved 

im-, 'Rmm 

[11] 

RomCSlfast 

ROM iStfiliHWiif* 

f£lI®#04l’H]^16Ons; 

^Mf1^B4fH]^90ns; 

ROM 

cfg_sel iAiA{tAj“l1”; ^JUiJiAiAft 

iod[11:10]6i]{I; 

2E :ihffFKa^A' Romes , romCsIfast 'S; 

[10] 

RomCSOfast 

[9] 

RomCSl width 

‘1’ 3^# 16 

‘0’ 

cfg_sel iAiA{tA/“00”; ^JUiJIAiAft 

iod[9:8]6i]{I; 

2E :ihffFKa^A' Romes , romCsIfast 'S; 

af^M; 

[8] 

RomCSOwidth 

[7:6] 

romboot 

OxIfeOOOOO 

T: 

“00”: romesi hk ROM f£ 4M 
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“01”: M romcsO ROM a 4M 

“10” : SDRAM SDRAM 

MIPS 

Sjj; ) 

asdj lA 4ATffi|5;f E±lE it] ^ ; 

“11” : cfg_sel SAiA{SAi“01”; ^JHiJ 

iod[7:6]6<]{I; 

2E romcs , 

[5:4] 

Reserved 

im-, Rmm 

[3] 

pcireset 

2E PCI efij 

PCI 

‘o’^4^;a^{Si:¥WS[tw PCI 
iAiAfIAj‘0’; 

[2:0] 

Reserved 

'Rmm 
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5.9.2 

0xlFE0_0100 

0x0000_1384 


bongencfg 


31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

Null 


15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

bongencfg 


bongencfg 


U 



[31:18] 

Null 


[17:4] 

bongencfg 

1':^®; 14’b00 0001 0011 1000; 

[3] 

bongencfg 

bongencfg[3]II!lJj^|£S!jJ:liljp^fH'^‘e^P (pwr btn) h; 

[2] 

bongencfg 

bongencfg[2]6f)-h4fE3l^^Aj 04 > 

[1:0] 

bongencfg 

fAg; SitiAfIA 2’bOl; 
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A# FPGAK 



6.1 FPGA @Ba-%@BgS>T- 

FPGA 4h>t EP2C20F484 VXR FPGA EPCS4 EPGA M 

6.1.1 FPGA 

EPGA EPGA/s 

a, MitPPGA^^aa'^xji^o 


6.1.1 EPGA 



US 




ASDO 

C4 

output 

LVTTL 

j^itseaisa adsi 

nCSO 

W20 

output 

2.5 V 

p^iiseaiEa ncs 

DATAO 

K4 

input 

LVTTL 

j^itseaiEa data 

DCLK 

L6 

output 

LVTTL 

PiiiseaiEa dclk 

TCK 

K2 

input 

LVTTL 

JTAG 

IMS 

K5 

input 

LVTTL 

JTAG 

TDI 

L5 

input 

LVTTL 

JTAG mmtiK 

TDO 

K6 

output 

LVTTL 

JTAG it®fix 

CONF DONE 

N18 

bidir 

LVTTL 

EaettiiJft^, l3ZM04±feo 

MSEL[1:0] 

N17,M17 

input 

LVTTL 


nCE 

K1 

input 

LVTTL 

ma^sftiijft^, isM04Tteo 

nSTATUS 

N20 

bidir 

LVTTL 

EaSftiiJft^, lSM04±feo 

nCONFIG 

L4 

bidir 

LVTTL 

EaettiiJft^, lSM04±teo 


o WTilAltera 
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6.1.2 leis/t 

ISBStt EPCS4 S** 4Mbit, S0I8 a, *H4MeSnTH: 


EPCS4 Device 


nCS — 

© 

00 

DATA- 

2 7 

< 

o 

o 

3 6 

GND- 

4 5 


Vcc 

^cc 

DCLK 

ASDI 


® 6.1.2 EPCS4tlip 

FPGA 


6.1.2 FPGA 


FPGA Sit 

SBSSif- 

nCSO 

nCS 

DATAO 

DATA 

DCLK 

DCLK 

ASDO 

ASDI 
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6.2 


^^ 4 lOTsignTapII{=r^»xM 

Mimpm I/O 

6.2.1 SignTapII 

Sign Tapll ^ Altera Quartusll 

AtifRo mmm. 

$PTS 0 fA: 



JTAG 


2E Altera FPGA Sitk^An^pS^affll'P], 

MftiJf P4lftli]i^X^M^Ai Jf :S: WiJf 04fa]» 

6 . 2.2 ««Sgjt [^4 

Si gnal Tap II i^itAwiS5rh5<;i^ifTl'IS#XfSj5, ^XSi goal Tap 

M (.stp)^#Tt^JnAXfS. mfiSTP^ft. igifTt^TMitSiJFPGA. ^Quartus II 

Si goal Tap II 

1. i^aA#H4^+o A#0XitT^X7MA{t-^^TfWAff^, 
mmmm, signal Tap n 


1 . i^aMSHf-^o XPPffiMNode Finder 764 Si gnal Tap II 

gnal Tap 11 XA, T^$tAllfllXX*H^64{tX^®: 

pll 6404mix. jTAG^imtx. lvds ftXo 
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3. 5:®SRAM Signal Tap 11 

itT^Tx, 

Tx=NxTs ; n Ts 

4. i^a buf f er acquisition mode» buffer acquisition mode 3^ 

4^Tt® segment) , 


5. Signal Tap II 

6. M^^#o B^itifj'iiiiJiMifo 

^signalTap 04l4e<]±4f^^#W{t^o 

frl/ScSTP MiH.dtSTP ^#^Jia6^i^ifTmSiJFPGA ^.^Quartus II + Signal Tap 
II Signal Tap II 10 \^:X 

SignalTAPII iliFriiA^ASlJ QuartusII X/fXSX/fcX'2E &t] 
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7.1 


7.1 



nR 



JlWJ 

MR 

A 

— 

— 

2.60 

A1 

0.30 

— 

— 

A2 

— 

— 

2.20 

A3 

— 

— 

1.80 

D 

23.00 BSC 

E 

23.00 BSC 

b 

0.50 

0.60 

0.70 

e 

1.00 BSC 


7.2 


m 







D 



22 20 18 16 14 12 10 e 6 4 2 

21 19 17 15 13 11 9 7 5 3 
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oooooooooooooooooooooo 


w 

AA 


000000000000000004 


• oooj AB 

—11— b — 

II 

t=7 






> 

OJ 

1 

^ > 
1 1 
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I 
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WIllliMIH 


T 

> 


l-F 


7.2 
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